Objective-To assess whether diagnostic imaging of pyloric stenosis has made a difference in rapidity of diagnosis, duration of pre-operative hydration, and length of stay in hospital.
Introduction
Hypertrophic pyloric stenosis occurs in about 3/1000 live births.' Few other paediatric illnesses are as gratifying to diagnose and as uniformly responsive to treatment. The diagnosis can be made clinically by careful abdominal examination after a suggestive history has been obtained. Visible gastric peristalsis is a supportive finding, while palpation ofan olive shaped mass in the right upper quadrant of the infant's abdomen is diagnostic. The availability of barium studies and ultrasonography, however, has raised questions as to the best method of diagnosis.2-5 A study at the Children's Hospital of Pittsburgh from 1912 to 1967 found that a palpable pyloric mass was detected in 80% of cases.6 From a study of 200 infants Stunden et al suggested that diagnosis by means of clinical methods alone is possible in 84% of cases.7 Such patients should be operated on without undergoing imaging studies.238
In 1934 it was shown that pyloric stenosis could be confirmed by barium meal examination,9 and in 1977 Teele and Smith first described the use ofultrasound in the diagnosis.'0 These techniques have been relied on increasingly to evaluate vomiting infants. Scharli et al noted a 23% rise in the use of barium meal examinations over the 55 years of their study,6 while Breaux et al reported a 34% increase in the use of imaging techniques between 1980 and 1984, largely attributable to the use of ultrasound.5 In both studies the authors emphasised that most of the pyloric stenoses could have been diagnosed clinically and that many of the imaging studies performed were not only unnecessary but also not cost effective. It has been recommended that radiologicial examination should be reserved for patients who present with confusing or indistinct diagnostic features. 2 3 This study compares the methods used to diagnose pyloric stenosis at Camperdown children's hospital during two periods, 1974-7 and 1988-91, to determine whether imaging is being used more frequently and whether it has led to earlier diagnosis and better management of pyloric stenosis.
Methods
The medical records for all cases of pyloric stenosis seen at the Children's Hospital, Camperdown, during group A and 44 (24%) in group B had been vomiting for three weeks or more before admission. About half of the infants in each group were not clinically dehydrated on presentation to hospital (102 (47%) in group A and 99 (53%) in group B), 102 (47%) in group A and 75 (40%) in group B were mildly dehydrated (by up to 5%), 10 (5%) in group A and 11 (6%) in group B were moderately dehydrated (5-10%), and only one child in group A and two in group B were dehydrated by 10% or more.
Palpation ofpyloric mass
An infant suspected ofhaving pyloric stenosis would usually be assessed by a house officer in the casualty department and then referred for a surgical consultation. In group A 212 (99%) of the 215 infants had a pyloric mass palpated preoperatively compared with 148 (79%) of the 187 infants in group B. This difference was significant (X2=38-4, p<0001 (0-1 to 0-3)). There were also significant differences between the two groups in the technique and results of abdominal palpation by the first hospital doctor to assess the patient, usually the medical resident or registrar. In group A 101 (47%) of those first to see the infant gave a test feed compared with 41 (22%) in group B (x2=26-4, p<0-001 (0-2 to 0 3)). In group A 94 (44%) of those first to see the infant could palpate a pyloric mass compared with 61 (33%) in group B (x2=4-7, 0-02<p<005 (0-02 to 0 2)). Table I shows that 20% of infants in group A had at least one imaging study whereas 61% in group B had such studies, a more than threefold increase (X2=70-5, p<0001 (0-3 to 0 5)). The 42 patients imaged in group A had 46 barium meal examinations, while the 114 infants imaged in group B had 86 barium meal examinations and 67 ultrasound scans. The number of imaging studies performed outside the hospital increased from 19 (9%) in group A to 59 (32%) in group B, an almost fourfold increase (X2=31-9, p<0-001 (0-2 to 0 3)). Of these imaging studies performed before presentation to hospital, four (2 1%) barium meal examinations gave false negative results in group A while six (14%) barium meal examinations and 10 (31%) ultrasound scans gave false negative results in group B. Of the studies done at the hospital, one (4%) barium meal examination in group A and two (5%) barium meal examinations and one (3%) ultrasound scan in group B gave false negative results.
Diagnostic imaging
Combinations ofdiagnostic methods Table II shows that a clinical diagnosis-that is, palpation of a pyloric mass either without or before an imaging study-was made in 187 (87%) cases in group A and 91 (49%) in group B (X2=67-O, p<0-001 (0 3 to 0 5)). A diagnosis ofpyloric stenosis was based entirely on the result of imaging in 1% of cases in group A compared with 21% in group B (x2=35 7, p<0-001 (0-I to 0 2)).
Time taken to reach diagnosis Twenty eight (13%) infants in group A and 71 (38%) in group B were referred to the hospital with a diagnosis of pyloric stenosis, made either clinically or by diagnostic imaging. We compared the times taken to establish a definite diagnosis for the remaining infants from the time of presentation at the hospital. In group A 114 (62%) were diagnosed within six hours, 124 (67%) within 12 hours, and 140 (76%) within 18 hours. This compares with 56 (48%), 68 (59%), and 83 (72%) respectively in group B. The proportions were not significantly different between the groups (X2=5-8, (-05<p<O 1).
Preoperative management
On average the infants in both groups were operated on on their second day in hospital. After exclusion of those who had been rehydrated intravenously before admission to the hospital the median duration of preoperative rehydration treatment was similar in both groups (21 hours in group A and 22 hours in group B; W=35 314-5, p=0-2 (-4-3 to 0 8)).
Duration ofstay
The average stay in hospital fell from 7-2 days in group A to 4-9 days in group B. This reflects the declining length of stay for all patients in this hospital, from an average of 7 8 days during 1974-7 to 4-1 during 1988-91.
Discussion
Abdominal palpation is an accurate method of diagnosing pyloric stenosis, and 80% of the infants proved to have pyloric stenosis at surgery during 1974-7 had a pyloric mass palpated without an imaging study. Another 7% had a mass palpated before imaging, giving a total of 87% of cases that were surgery. Thus false positive cases, when a diagnosis of pyloric stenosis was not confirmed at surgery, were not included. The proportion of false positive diagnoses with physical examination is generally accepted to be low. Scharli et al noted two false positive diagnoses (both an annular pancreas) in a series of 1215 infants examined by experienced surgeons,6 and other studies support this finding. 82 From clinical and economic viewpoints a careful abdominal examination should be the first assessment of a vomiting child. Not only is it cheaper than other methods but, with experience, it is also sensitive.67 If the diagnosis of pyloric stenosis is not confirmed at the first test feed the examination can be repeated or imaging performed. A further clinical examination is time consuming since it entails preparing another feed and watching or palpating the abdomen throughout a feed. Ultrasonography may be more economical in terms of medical time in cases in which abdominal palpation gives initially negative or equivocal results.
During 1988-91 most imaging studies were performed in general hospitals or radiological practices before the infant was seen at our hospital. The high proportion of false negative results obtained emphasises that imaging studies on infants are best done by those who perform them regularly and have developed skill in paediatric diagnostic imaging.
Ultrasonography is ideal for infants since it does not entail ionising radiation, allows parents to be present during the examination, and is non-invasive. For these reasons it is the imaging procedure of choice.257 This study, however, showed increased use of barium meal examinations, from 46 during 1974-7 to 86 during 1988-91. While barium studies may exclude other causes of vomiting such as gastro-oesophageal reflux and intestinal malrotation, barium adds volume to the obstructed stomach of an infant with pyloric stenosis, increasing the risk of further vomiting and aspiration.2 4 The high standard of diagnostic imaging skills at our hospital has led to a decreased reliance on clinical findings. Test feeding was used less often, and the ability of junior house staff to palpate a mass was considerably less, during 1988-91 than during 1974-7. The art of palpating for a pyloric mass should be taught by experienced senior staff to junior staff and students. '3 During 1988-91, 38% of infants were referred to our hospital after pyloric stenosis had been diagnosed, a larger proportion than during 1974-7 (13%). Despite the increased use of imaging there was still a similar delay in recognising the condition before admission since there were no significant differences between the two periods with regard to age on admission, duration of vomiting, and state of hydration on presentation.
Imaging has an important place in confirming or excluding pyloric stenosis in difficult cases. During 1974-7, however, the diagnosis could be made clinically in 87% of cases without the use of radiology or ultrasonography. The increasing reliance on imaging suggests that the technique of palpating a pyloric tumour is a declining art.
We thank Donna Waters for her help in statistical analysis. Antibiotics have been used to treat acne for over 30 years and are still widely prescribed. Their efficacy is due partly to their inhibitory effect on cutaneous propionibacteria-the micro-organisms implicated in the pathogenesis of the disease.' Until the late 1970s these organisms were uniformly sensitive to therapeutically useful antibiotics.2 Since then an association has been found between the carriage ofresistant strains and failure to respond to treatment with the corresponding antibiotic.3'-We report the results of a survey of the incidence of resistant propionibacteria in patients with acne.
Patients, methods, and results
We studied 468 patients with acne attending the outpatient clinic at Leeds General Infirmary between 1 March 1991 and 29 February 1992. There were 229 new referrals from general practice, most ofwhom had previously received one or more courses of antibiotic treatment; 155 existing patients who showed little or no clinical improvement after at least three months' antibiotic treatment; and 84 patients sampled for other reasons (mainly anxiety and screening after treatment with isotretinoin). Resistant propionibacteria were detected by rubbing facial skin with a moistened swab, which was used to inoculate a series of plates containing selective antibiotics. Plates were examined for growth after seven days' anaerobic incubation at 37°C. Resistance profiles of purified isolates were determined in conventional disc tests.
Overall, 178 patients carried propionibacterial strains resistant to one or more antibiotics. Resistance to erythromycin was the most common (124 patients), and most of these strains (73 out of 110 tested) were cross resistant to clindamycin. Tetracycline resistant propionibacteria were carried by 61 patients; such isolates are cross resistant to doxycycline but sensitive to minocycline. Thirty patients carried strains with reduced sensitivity to trimethoprim. Importantly, 27 patients carried two or more strains with different antibiotic resistances.
The resistance patterns of 171 resistant propionibacteria obtained from 143 patients were analysed in detail (table) . Overall, 153 strains were resistant to trimethoprim or erythromycin alone or cross resistant to tetracycline and doxycycline or to erythromycin and clindamycin. Thirteen strains were resistant to three or more antibiotics.
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